Clinical genetic services have progressed significantly the last few decades. This has led to the need for non-medical health-care professionals working as genetic counsellors in Europe and worldwide. However, there is no unified approach to genetic counsellors' role in health-care services in Europe, as in most countries the profession is still emerging and the educational backgrounds diverge noticeably, within and between countries. This qualitative study aims to describe the potential added value of genetic counsellors in clinical genetics teams and to explore their tasks and responsibilities in different European countries. A total of 143 participants providing genetic counselling in Europe at the time of the survey responded. The results show differences in activities of genetic counsellors, although there is a wide range of roles, which are similar. The ability to establish a quality relationship with consultands was frequently mentioned as one of the strengths of genetic counsellors, as well as a patient-centred approach. It is believed that genetic counsellors add a more holistic approach of psychosocial and familial dimensions of genetic concerns to the multidisciplinary teams. This study provides examples of successful integration of genetic counsellors in teams, as complementariness with medical geneticist became clear in several cases. Although the added value of genetic counsellors was manifested, professional recognition of genetic counsellors across Europe is still needed in order to support the quality of patients care and safety of practice.
INTRODUCTION
Clinical genetic services and genetic counselling have developed significantly over the last few decades, particularly due to increased knowledge, discovery of new rare conditions, availability and complexity of new genetic tests, and new legislation. [1] [2] [3] [4] This has led to a surge of non-medical health-care professionals working as genetic counsellors in Europe and worldwide. 5, 6 Nevertheless, there is still no unified approach in Europe to genetic counsellors' role or educational backgrounds, and experience may vary considerably, within as well as between countries. 7 The European recommendations for genetic testing 4 require that genetic testing is accompanied by genetic counselling and informed consent from the patient, and that professionals providing genetic counselling have specific training. A genetic test or a genetic condition may have an impact on many aspects of a person's life, such as psychological, medical, social and practical. 8 It is the responsibility of the genetic counsellor to ensure the patient is appropriately equipped to manage potential implications, 6, 9, 10 and adequate training, personal and professional competences are necessary to be able to do this. 11, 12 Development of such competences relies upon specific educational pathways, a defined professional role 10 and a regulatory system for the profession (ie, the European registration system for genetic counsellors initiated in 2014). 6 In most European countries the genetic counsellor profession is emerging, and the role, educational pathways and quality standards are still unclear. 9, [13] [14] [15] In an attempt to reflect the diverse context for genetic counselling in Europe this study includes perspectives from both medical doctors and genetic counsellors and from many European countries, aspects not consolidated in previous publications in the field. 9, 13 The main objectives of this study are to better understand the potential added value of genetic counsellors in the genetics healthcare services and to explore in depth their activities and tasks in different European countries. Specifically, we assess (1) clinical geneticists' and genetic counsellors' views on genetic counsellors' contribution during the sessions and team work and (2) the main differences between genetic counsellors' and medical geneticists' professional activities.
METHODS Participants
Potential participants were ascertained via national and international associations, that is, National Associations of Human Genetics, the European network of genetic nurses and counsellors and the European Society of Human Genetics. Participants were eligible if they provided genetic counselling at the time of the survey in a European country.
Measures
This study was based on the qualitative part of a mixed-method study. Participants were asked to fill in a purposefully designed questionnaire aimed at assessing their role as a genetic counsellor and/or their experience in providing genetic counselling in their own country. The questions covered genetic counsellors' tasks and responsibilities. The questionnaire was developed based on a previous measure 9 and included closed and open-ended questions.
Procedure
Professionals providing genetic counselling in European countries were recruited. After ethical approval was obtained (Ethical Review board of Plymouth University, reference No. 14/15-433, on 21 July 2015) participants received an invitation letter, a consent form and a link to the online survey via email. The sampling was based on a snowball technique. Everyone was sent a reminder letter after 4 weeks. Participation was anonymous and voluntary, but participants could opt to leave their contact details for further questions later. It was estimated to take 20 min to complete the questionnaire. Data collection was supported by the data collection tool in Google Drive (www.google.com).
Data analysis
Qualitative methods are particularly useful whenever there is little evidence about a given area or when an in depth exploration of a given topic is relevant. Therefore, we conducted a qualitative study to explore participant's perceptions on the added value of genetic counsellors to genetic health-care services in Europe.
Thematic analysis was conducted, by three experienced researchers (CS, JS and MP) who each analysed answers to one, of the three, open-ended questions, as described by Braun and Clarke. 16 The method involves becoming familiar with the data, coding each statement and identifying codes that are relevant to the research question. The codes are grouped to find patterns of meaning that are organized under key themes (Table 2 ). Emerging themes are compared to develop content categories and, through a deductive approach, frameworks are constructed. The themes were cross-examined by all seven authors, then defined and given a descriptive name. 16 
RESULTS
A total of 143 participants responded to the online survey (Figure 1) . Participant demographics are presented in Table 1 .
Results are presented with descriptive quotes, each one followed by their professional code (GC for genetic counsellor; MG for medical geneticist; and OP for other health-care professionals) and country. Qualitative assessment allowed the identification of major themes and sub-themes (Table 2) .
What does a genetic counsellor adds to the clinical genetics team? Analysis of this question rendered three main themes: (1) remarkable contribution to the quality of the work done in the unit; (2) adding dimensions and perspectives not considered by other professionals; and (3) improvement in the accessibility of the services to patients and families.
The first emerging theme includes several aspects. Genetic counsellors, as well as medical geneticists, agreed genetic counsellors frequently acts as 'patient advocate', with a patient-centred approach, focussing on patients' needs and expectations in the session, as described by the following quotes:
'GCs are more in tune with the patients' needs and points of view. GCs act as patient advocates' GC, UK 'Best understanding of patients, best advocate' GC, France Participants also highlighted the communication and counselling skills of genetic counsellors and the quality that counselling supervision entails for the practice; that expertise was linked to specific training: Figure 1 Countries of respondents. Furthermore, genetic counsellors were described as providing additional perspectives and dimensions to the team. Respondents frequently mentioned the ability of genetic counsellors to get close to patients and families as a whole, highlighting the psychosocial dimension of the process. Genetic counsellor contributions also involved the ethical dimensions of the practice, including research in this area, as well as their knowledge regarding the legal framework:
'(…) knowledge about law in the field and interpretation and management of difficult situations' MG, France 'Focus on psychosocial and ethical issues, knowledge of research in these areas' GC, UK Some participants recognized that the genetic counsellors added efficiency to the genetic team. Their influence in genetic services seems to enhance the attention to patients and families at a lower cost, and to provide more accessibility, reduced waiting times, providing autonomous consultations and handling many administrative tasks before and after the appointments.
'GCs allow access to clinical genetics service (to appropriate patients) at a lower cost' GC, UK 'I think GCs have a personal contribution in the session and they make sure the genetic test decision is best for the patient' GC, France
The accessibility of genetic counsellors for patients and families was recurrently highlighted by respondents, not only in a practical dimension (more time and more phone accessibility) but also from a quality perspective (the closeness to the family). This accessibility places them as the liaison in the consultation and contact person of long-term support and follow-up of patients and families. In fact, they are seen as having a key role in preparing and supporting patients along the whole process:
'He is more 'accessible' and plays the role of intermediary between medical team and family' GC, France What is the added value of genetic counsellors to a genetic counselling session? Analysis of this question identified two main themes: (1) a qualitative contribution to the counselling process; and (2) the importance of genetic counsellors' activities while preparing the session. The first theme is supported by several illustrations of how the contribution of genetic counsellors can be relevant in a patientcentred model of practice, emphasizing understanding of the holistic impact of genetic diagnoses.
'When there is a diagnosis, a GC is the ideal person to see a patient… can provide detailed information and offer psychosocial support' GC, UK 'A different point of view, emphasis on the non-medical aspects of the (genetic) problem' MG, Czech Republic 'GCs are mainly focused on helping the patients through a process where they are learning to live with the genetic information… in general, GCs are focusing on being supportive through every aspect of the patient's needs' GC, Norway Genetic counsellors were recognized as the ones bringing the family dimension to the session, as well as providing information and clarifying patients' doubts.
'GCs have a better insight into the dynamics within each family' MG, Sweden 'They also have more sensitivity in giving the information in a staged manner, with appropriate words and really make sure that the patient can comprehend it' GC, Spain 'Sometimes people can ask 'stupid questions' as we are not doctors… although none of the questions are stupid…' GC, UK While one clinical geneticist perceived no added value by genetic counsellors to the session, other respondents referred to some of the skills that genetic counsellors use in the session as highly relevant, especially concerning listening and empathy.
'The GC expertise is in the counselling skills, decision making and adjustment to a diagnosis/risk as well for assisting in communicating information to other family members… this is invaluable in helping people to continue to live their lives' GC, UK 'GC establishes a 'high quality' relationship with the patient, different in terms of time and empathy' OP, Italy Non-directiveness of practice and patient advocacy in counselling were strongly associated with genetic counsellors' practice. Moreover, the multidisciplinary aspect that genetic counsellors bring to the session was perceived as ensuring safe practice and a source of continuing support for families and patients.
'Improve the attention given to the patient to facilitate an informed decision by giving information and discussing all the options with them' GC, Spain 'I think we are more able to pick up if someone is unsure about testing and we are able to advocate for them if testing isn´t in their best interest' GC, UK 'Multidisciplinarity helps the family. It also ensures that safe practice is at the forefront of the patient journey' GC, UK The second theme described genetic counsellors as having a key role in preparing consultations, gathering family history and other practical contributions such as administrative tasks and doctors' follow-up arrangements. Many of the comments from medical geneticists were focused on these aspects.
'Once a diagnosis is made, GCs are essential in organizing testing, gathering family and medical information, organizing future contacts' MG, France 'Complement the MG information given to the patient and family' MG, Spain Some contradictory perceptions emerged when analysing responses regarding genetic counsellors' contribution to the sessions. The genetic counsellor was described as a facilitator with relevant communication skills, by some respondents, whilst others considered genetic counsellors to mainly have an administrative role.
What are the main differences between genetic counsellors' and medical geneticists' tasks in a genetic counselling situation? Analysis of this last query rendered three main themes: (1) type and complexity of the counselling situation; (2) differences in counselling training and non-directiveness of practice; and (3) according to the level of autonomy.
The first theme related to diagnostic ability and exclusive skills of medical geneticists regarding medical examination, dysmorphological assessments and prescription: 'The main difference is that only the medically trained geneticist can do medical examination… GC is likely to give more time and focus to the psychosocial implications of the diagnosis' GC, UK 'In theory, a GC should perhaps be better at the psychological aspect of genetic counselling, while the clinical geneticist should be better at the medical aspects (uncommon histopathological types, medical implications of oncological therapy, etc.)' MG, Sweden
In relation to the previous idea, several respondents associated medical geneticists' roles mainly to medical activities, and genetic counsellors to a more comprehensive approach and response to the emotional life of the patients and their families:
'I think a GC will attempt a holistic approach to the counselling situation and a MG will favour a medical approach' GC, UK 'The GC has a more global involvement with the patient by taking into account the beliefs, emotional and psychosocial aspects as well as Professional complementariness in genetic services M Paneque et al the family, supporting also healthy family members that do not necessarily require medical attention' GC, Spain Sometimes this difference was linked to the lack of time of medical specialists although other participants mentioned skills GCs have due to the specific training.
'I think the main difference is that GCs have more training in communication skills, emotional and psychological support' GC, Romania 'MGs are under greater pressure to diagnose, to define… they often have limited time and are the only team members who can perform essential tasks such as patient examination. GCs are trained to respond to the emotional life of the patient putting diagnosis as a secondary aim' GC, UK 'GCs can spend more time to explain and maybe with simpler words when MGs explain briefly and are not sure if consultands understand' GC, France Some participants described genetic counsellors as a professional that enhances patients' autonomy, that spends more time listening and exploring the issues involved in their decision-making process, whilst medical geneticists have a more paternalistic approach.
'MGs are able to make a diagnosis and give more precise medical information but patients can't always ask questions…' GC, France 'GCs listen, explore feelings and give more autonomy to patients during their session. MGs take a more paternalistic approach where they diagnose patients and tell them what is best for them' GC, UK Another difference between both professionals related to their level of autonomy, describing genetic counsellors as less autonomous professionals that need to discuss their cases with the medical geneticist:
'GCs are involved in less difficult cases, more some sort of standardised counselling sessions' GC, Netherlands 'There are considerable overlaps but if the patient needs to be examined or if there is a complex inherited medical condition, a MG is needed' MG, UK 'Only doctors can diagnose. They work more with complex conditions or where there are extensive ethical/potential legal issues such as an official patient complaint' GC, UK One medical geneticist perceived no differences between the both roles. However, the idea of complementariness between both professions was recurrent in all three questions in our study:
'MG, if trained, can perform genetic counselling sessions, GCs cannot make diagnosis or medical examinations. GCs and MGs can be complementary' GC, Portugal 'Our roles are complementary, two different jobs for the same genetic counselling service' GC, Switzerland DISCUSSION Clinical genetic services are clearly established in Europe, although the organization can be extremely varied. 13, 15, 17 Genetic services are often coordinated by medical geneticists or doctors trained in other related specialties, such as obstetrics or paediatrics. In some cases even trained laboratory scientists are providing genetic services to patients before genetic testing. The situation is perhaps even more ambiguous regarding professionals who provide genetic counselling, as they have different backgrounds such as nursing, midwifery, biology or psychology.
Genetic nurses and counsellors have traditionally provided support for patients and families with genetic concerns, assisting medical colleagues before, during and after the clinical appointment. 18, 19 The range of tasks and level of autonomy in which non-medical professionals work at genetics services has increased exponentially. 5, [17] [18] [19] Nowadays, standards of competence, including the knowledge, skills and attitudes necessary to enable a professional to function effectively and safely in the field of genetics, are established and current master's courses in Europe endorse the published guidelines. 6, 7, 10 Even though there is a wide range of roles, it seems unanimous that genetic counsellors are delivering genetic counselling in many healthcare settings where an established familial diagnosis exists, and therefore diagnostic skills are not required. 5, 17 Our findings show the development of genetic counselling as a profession in Europe, in line with other studies recently published. 6, 9, 13, 19 The theoretical components of existing genetic counsellor's educational programmes are quite similar between countries, however the clinical components of the educational courses are less well addressed. 20 This might explain the seemingly diverse roles and wide spectrum of autonomy of genetic counsellors, as reported in this study.
Our results show that genetic counsellors perform many administrative tasks as previously described in a recent Swedish study. The genetic counsellors' time was allocated to administration, such as sample handling, billing, arranging appointments and general administration, instead of direct patient work. 9 In addition, the ability to establish a quality relationship with consultands was considered one of the main contributions of genetic counsellors to the genetic service, also found in previous research. 21 In fact, both genetic counsellors and medical geneticists agree that genetic counsellors are more accessible professionals, closer to patients and families. Interestingly, it has been shown that consultands perceive the quality of genetic counselling process according to the kind of relationship established with the professional in charge. 12, 22 The patient-centred approach used by counsellors was recurrently identified as an added value, in comparison to a more traditional paternalistic approach used by some medical doctors. The principle of beneficence with respect for confidentiality and individual autonomy guides genetic counselling practice. 23 Genetic counsellors are supposed to facilitate decision making with the aim to help the individual or the family understand the options for dealing with the risk of recurrence, while choosing the options that seems appropriate to them at that time. 24 Besides, genetic counsellors should be highly aware of their own personal values to not impose advice on consultands. 23 The ability and skills to practice using a non-directive approach not only might influence the consultand's experience but also ensure safe practice in accordance with the 'Code of professional practice for genetic counsellors in Europe'. 25 In relation to that, our results indicated that genetic counsellors seem to have a key role in patient advocacy, as reported in previous studies. 9, 13 These studies showed added value of genetic counsellors in genetic teams as they provide insight into each case, and create an understanding for each patient's unique situation. 9 Main findings from this study reinforced the added value of genetic counsellor to the clinical services, regarding case management, having a more holistic, ethical and psychological perspective, being able to offer continuous support and build a relationship with the patient, and being more accessible than medical geneticists. 9 The study provided as well good examples of successful integration of genetic counsellors at European genetic services. Nevertheless, more knowledge is needed about genetic service delivery and the role of genetic counsellors in many European countries, identifying effective models of practice and organization of services. This needs to be discussed in light of increasing demands on genetic services and well-known constraints on the number of professionals available for addressing the patient's and family's needs.
In order to ensure patients have access to coordinated care, reconfiguration of professional roles and responsibilities, and a greater sharing of expertise is required. 1 Recently, the European Society of Human Genetics established the European Board of Medical Genetics, which has three sections, one for genetic nurses and genetic counsellors, one for clinical laboratory geneticists and one for medical geneticists: they work together to improve standards of genetic healthcare services in Europe. 6 This study may contribute to ascertain learning needs and educational pathways of both medical geneticists and genetic counsellors.
Complementariness between medical geneticists and genetic counsellors While medical geneticists have had the main medical responsibility in genetic services, genetic counsellors are expected to enrich multidisciplinary teams with a more holistic approach of psychosocial and familial dimensions of genetic concerns. In the European countries represented in our study genetic counsellors commonly work in multidisciplinary teams, rather than independently, as previously reported. 17 Our findings support the use of multidisciplinary teams, to continuously improve access, continuity and safety of patient care. 17 We believe that the findings of this study reinforce complementariness as a relevant notion for genetic services organizations, more than pointing to the differences between medical geneticists and counsellors. Evidence shows that genetic counsellors undertake a significant workload associated with direct patient care, when utilized in specialist genetic settings. 13, 17 The teams seem to improve with the presence of genetic counsellors, increasing their availability towards the patient, assuring better care at a lower cost and providing more accessibility as they reduce the waiting time. Both GC and MG working in multidisciplinary teams assure the quality of patient's care acknowledging medical and non-medical issues inherent to a genetic condition and bringing a holistic approach to all related medical, psychosocial, ethical and legal issues.
This paper aimed to better understand the value of genetic counsellors in genetics health-care services, and to explore their activities and tasks in different European countries. The contribution that genetic counsellors provide to genetics health-care services can be summarized as the provision of better care by highly skilled professionals at lower cost, securing greater accessibility and proximity with the patients and families complementing the work with medical geneticists, relevant for the quality of health-care service. All the above can be used to argue the need of increased integration of genetic counsellors in countries where they are under-utilized 15 and the promotion of professional recognition of genetic counsellors across Europe and worldwide.
